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Design of Quartz Resonator With High Electric Field Excitation Efficiency

LIN Bingtao"'**, LIN Rile"**, LIN Chaoying', ZHAO Jianhua'**, LI Wenyun'*"
(1. 26th Institute of China Electronics Technology Group Corporation, Chongqing 400060, Chinaj;
2. Solid Inertial Technology Enterprise Engineering Technology Research Center of Chongging City, Chongqing 401332, China;
3. Solid Inertial Technology Engineering Laboratory of Chongging City, Chongqing 401332, China;
4. Chongqing Communication Institute, Chongging 400035, China)

Abstract; According to the anisotropic etching characteristics of quartz crystal, a novel micro-resonator with two
double W-shaped cross-section beams was designed. The side well gradient was improved by setting two deep
grooves on both sides of the grooves to improve the electric field excitation efficiency. The simulation result showed
that the piezoelectric force was improved by 58% comparing to the resonator with two H-shaped cross-section
beams. Two kinds of resonators were successfully manufactured on a quartz crystal wafer with diameter of 50 cm.
The experimental results showed that the Q factor and admittance of the new resonator were increased from 2 387,

2 143 ns to 2 648.2 346 ns, respectively, and the motional impedance was decreased from 548 kQ to 417 kQ.
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